INTRODUCTION
IT has been stated that, by means of the infant mortality rate, "the stage of evolution reached by any given population can be measured; it is a measure of people's progress'-' (Crew, 1948) . This implies an association between the infant mortality rate, on the one hand, and social and environmental conditions and medical care of infants on the other. As Martin (1949) reminds us, there are a great number of factors known to affect infant mortality, and, although these are very much interrelated, he suggests that they can be classified broadly as "(1) conditions which affect the whole population; and (2) conditions specific to infancy."
A voluminous literature exists on the subject of the relationship between infant mortality and the two groups of factors categorised above. As far as is known, with the exception of the work of Deeny and Murdock (1943 a and b) on infant mortality in Belfast, no attempt has been made to consider the trend of infant mortality in Northern Ireland from these aspects.
The present paper is an attempt to review various aspects of the trend of infant mortality over the past twenty-six years, using the available published statistics (Registrar General for Northern Ireland, Annual Reports 1922 . It is hoped at a later date, when more up-to-date information is available about the living conditions of the population, to examine this mortality trend in relation to the ascertainable changes which have occurred in environmental factors, such as has been done elsewhere.
TREND OF INFANT MORTALITY, 1922 It is appropriate that the trend of infant mortality in the Province should be compared with that observed elsewhere in the United Kingdom. Between The comparison of trends in terms of the first and last rates over a period of twenty-six years might be misleading. Consequently, figure I has been prepared to show the annual rates for each country. The mortality rates have been plotted on a logarithmic scale, which permits a direct comparison of the relative changes in the rates-by comparing the slopes of the lines, while preserving the comparison of the absolute levels of the rates-by the position of the plotted points on the lines in relation to each other.
The graph for Northern Ireland presents a somewhat different picture from those for the remainder of the United Kingdom. In England and Wales the general trend of the rate has been steadily downward over the whole period-in point of fact, the rate has been declining exponentially since the beginning of the century in that country (Martin, 1949) . In Scotland the general trend has been similar to that south of the border, with possibly less annual fluctuation, although the absolute level of the rate has generally been higher. In contrast, the decline in infant mortality in Northern Ireland has not been apparent throughout the whole of the twenty-six years.
Evidence of a definitely declining infant mortality rate is not easily found in the Northern Ireland experience until as late a date as 1940. The words of the Registrar General for Northern Ireland (1948) adequately sum up the trend in the period under review, although he is inclined to fix the onset of declining mortality somewhat earlier: "These rates in Northern Ireland averaged 79 per one thousand live births between the years 1922-1935. Wide fluctuations were, however, experienced during thWs period, the peaks being mainly due to small epidemics in certain diseases, e.g., enteritis and measles. Peak figures were recorded with a rate of 86 in each of the years 1925, 1929, and 1935, Except for a slight interruption in the fourth week of life, the relative decrease in mortality increased with increasing age at death. Such results are substantiated by the more mathematical approach by Martin (1949) , who showed that the average annual rate of decline in mortality during the period 1906-45 was 0.44 per cent. in the first day of life, 0.63 per cent. in the age period one to seven days, and that at later age periods the average annual rate of decline was never less than 2.40 per cent., increasing from this figure in the age period one to four weeks to 4.47 per cent. in the period nine to twelve months. Sutherland (1946) has mentioned that the comparatively slow decrease of neonatal mortality (deaths in the first four weeks of life per one thousand live births)
.195 is closely allied to the stillbirth rate, while, on the other hand, " . . . it is well recognised that mortality at ages three to twelve months is closely associated with bad environmental conditions." He stressed that neither neo-natal mortality nor the stillbirth rate gave such high correlation with environmental indices, as did mortality in the last nine months of the first year of life. Earlier, Martin, Russell and I (1939) commented upon the increasing part played by environmental conditions on the mortality of young children as age increases. From the English data which we used, it appeared that better chances of survival in infancy occurred in that period of infant life which was most susceptible to environmental improvement. In view of these pronouncements it is of interest to observe the comparative decline at different age periods of infant mortality in Northern Ireland.
Data are available in the annual reports of the Registrar General for Northern Ireland for such an examination over the whole period 1922-47. The results are summarised in Table I . Before 1929 neo-natal deaths were not sub-divided into smaller age periods in the official reports; consequently, the trends of rates for these younlg age groups can only be shown from 1930 onwards. Comparison of rates in small age groups, or small areas, is complicated by the occurrence of occasional fluctuations from the general trends and by occasional abnormally high annual levels of some rates. For the purpose of this review, such irregularities or abnormalities are not of primary interest, and the trends have been "smoothed" by presenting the rates in Table I in thirteen two-year periods, 1922-23 to 1946-47. To facilitate the comparison of relative changes in the rates at different age periods, the absolute rates have been supplemented by expressing them as percentages of the corresponding rate in the period 1930-31. The latter is the first two-year period for wvhiicl rates are available for all the age periods tabulated.
Before studying the detail of Table I , the general description of the differential age influence can be seen from figure II. Here the relative chaniges in neo-natal mortality and post-natal mortality (deaths in the last eleven months of the first year of life peCI one thousand live births) are shown side by side with the total infant mortality experienice.
'rhe trend of post-natal mortality has been closely parallel to that of total infant mortality; the trend of neo-natal mortality, on the other hand, is rather different. Post-natal mortality declined from 46.0 to 28.3 deaths per one thousand live births between 1922-23 and 1946-47 , and throughout the twenty-six years the decline has been fairly continiuous, although some minor fluctuations occurred.
Neo-natal mortality was generally increasing until 1942-43, although the increase was comparatively slight-from 30.8 to 37.1 deaths per one thousand live births. Since 1942-43 neo-natal, like post-natal mortality, has been falling; in each the rate of fall has been approximately the same. It is concluded that that part of infant mortality, which has elsewhere been shown to be most closely associated with environmental conditions, has fallen over the whole twenty-six years, whereas the decline in neo-niatal mortality, shown elsewhere to be associated with the stillbirth rate, is of more recent inception. In view of this, it would be interesting 8 1922-23 1924-25 1926-27 1928-29 1930-31 1932-33 1934-35 1936-37 1938-39 1940-41 1942-43 1944-45 1946-47 ! 1922-23 1'924-25 1926-27 1928-29 1930-31 1932-33 1934-35 1936-37 1938-39 1940-41 1942-43 1944-45 1946-47 Thus, although in terms of the total infant mortality it would appear that mortality began to decline fairly recently in Northern Ireland, an analysis of the trends of infant mortality in smaller age groups suggests that this late onset of decline has arisen because neo-natal and post-natal mortality tended to balance each other until about 1940. Thus, although the latter has been falling for some time (particularly in the age group six to twelve months), neo-natal mortality (particularly in the first week of life) has been slowly increasing until the early forties; subsequently, both component rates have been falling, with the resultant dramatic decline in the total infant mortality rate of the Province since the beginning of the present decade.
INFANT MORTALITY AND TYPE OF DISTRICT As may be expected, large regional differences occur in the infant mortality levels within countries composed of many contrasting environments-a situation which arises in part from the association already mentioned between environment and mortality in the post-natal period. Excluding Greater London, mortality was at a minimum in rural areas and at a maximum in county boroughs, which is highly suggestive of an adverse effect on mortality by increased urbanisation-a suggestion which is compatible with observation, since the density of population in town life has been shown to be associated with high post-natal mortality. The low mortality levels reported for Greater London are interesting, and on this subject the Registrar General for England and Wales (1947) wrote:-"The remarkable fall in the Greater London rates at ages between one and twelve months which occurred in 1939 may have been helped to some extent by selective evacuation of delicate infants in the latter part of the year and the special measures for the care of all infants during that period." However, for many years previously, the rates recorded for London compared very favourably with those elsewhere in England and Wales.
It has been estimated that the average annual rate of decrease in infant mortality in rural districts of England and Wales during the present century was of the order of 2.26 per cent. (Martin, 1949) -'/0' 202 examination, it follows that the allocation of a death to a specific cause group is frequently difficult. -Primarily, it is the decisions of pathologists anld physicians which form the crude data for any statistical analysis of the mass aspects of mortality in terms of cause of death; any attempt to trace the trend of mortality from one specific cause over a long period is thus bound to be confused by changes in medical knowledge, practice, and skill during the period of review.
In addition to these difficulties, a further complication arises from administrative changes in the methods of allocating and classifying causes of death, as certified on death certificates, to cause groups for official publication. Between 1922 and 1947 two revisions were made in the "International List of Causes of Death." Probably the most important effect of these in relation to the present study is that, with effect from 1940, it was agreed, with minor exceptions, to adopt the certifying practitioner's choice of cause of death for the purpose of allocating deaths to cause groups in the returns of the Registrar General for Northern Ireland. Hitherto, a definite set of rules of procedure had been in use for the selection of one tabulated cause of death from the several causes entered on the medical certificate.
It is to be expected, therefore, that over the whole period of the present review, 1922-47, the mortality rates obtained from the official figures for any one cause of death may not always be strictly comparable from year to year. Thus, deaths which some years ago might have been allocated to one cause of death group will now be attributed to another, either because of more precise diagnosis, or because of a change in the method of selecting the "principal cause" of death in the Registrar General's Department. In spite of this, an examination of the trends of mortality from the more important causes of death amongst infants has been made, but only tentative conclusions have been drawn. Table III shows the appropriate infant mortality rates and the comparative percentages as before.
At the beginning of the period, numerically the most important registered cause of death was "congenital debility." The rate attributed to this "cause" has declined rapidly and continuously, so that in 1946-47 the rate was only 33 per cent. of that in 193031. This decline is almost certainly due to the improvement in certification over the past twenty-six years and reflects the gradual elimination of such general descriptions from infant death certificates. As a consequence, the mortality rates obtained for other cause groups include, to a relatively increasing degree, the deaths which would earlier have been described as "congenital debility.''
Of the remaining tabulated causes of death, mortality at the end of the period was genierally lower than at the beginning in the case of measles, whooping cough, all forms of tuberculosis, bronchitis, and diseases of the nervous system. Possibly in the case of measles, and more certainly in the case of bronchitis and diseases of the nervous system, the fall in mortality has been fairly continuous over the whole period. The fall in bronchitis mortality, from about 5 or 6 per thousand to about 1 per thousand, probably overstates the actual (lecline. 'Ihe (distinction 203 1922-23 1924-25 1926-27 1928-29 1930-31 1932-33 ' 934-35 1936-37 1938-39 1940-41 1942-43 ' 944-45 NORTHERN 7. With the exception Qf the foregoing and of diarrhceea and enteritis, violence, and possibly pneumonia, a fairly steady decline in mortality from other causes has been observed. In some cases, e.g., diseases of the nervous system and possibly bronchitis, the decline has been more dramatic than in others.
